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DETAILED ACTION 
Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which papers 
have been placed of record in the file. 

Inventorship 

2. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claim Rejections - 35 USC § 112 

3. Claims 2-3, 7-8. 13^ and 18 recite the limitation "the reference table" in line 1 of claims 

3, 8, 13, and 1 8 and line 5 of claims 2 and 7. There is insufficient antecedent basis for this 
limitation in the claim. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1, 3, 5-6. 8. 10-11, 13> 15-16. 18, and 20 are rejected under 35 U.S.C. 1 02(e) as 



being anticipated by Ham (Pub. No.: US 2002/0196218 Al). 



With respect to Claim 1, Ham discloses a driving method of a liquid crystal display (See 
figure 6, [0064J), the liquid crystal display comprising: a liquid crystal panel (element 67), the 
liquid crystal panel comprising: a plurality of scan lines (element 66); a plurality of data lines 
(element 65); and a plurality of pixels ([0066]; the pixel is comprised of elements TFT, Clc, and 
Vcom)y each pixel is connected to a corresponding scan line and a corresponding data line, and 
each pixel has a switching device connected to the corresponding scan line and the 
corresponding data line (through the TFT). Ham teaches the driving method comprising: 
continuously providing scan voltages to the scan lines ([0068]; note that the gate driver 
sequentially generates a scanning pulse which is equivalent to continuously providing scan 
voltages to all the scan lines); receiving an M-bit image data from an image data input terminal 
([0071]; M= 8 bits); extracting N most significant bits (MSB) of the M-bit image data to form an 
N-bit image data ([0072]; N= 4 bits), N is smaller than M (N= 4 bits < A/== 8 bits); delaying the 
N-bit image data by a frame period to form an N-bit delayed image data ([0072]; delayed image 
is equivalent to the previous firame Fn-l where the MSB data is N); comparing P MSB of a 
current M-bit image data (current image data is in the fi'ame Fn where P= 4 bits and equals M) 
with the N-bit delayed image data to determine a result value (See figure 7; [0074], lines 1-5); if 



Application/Control Number: 10/707,362 Page 4 

Art Unit: 2629 

the result value equals a first result value db-a] = 0: current MSB - delayed MSB = 0), selecting 
a first image value from a reference table in accordance vsdth the P MSB and the N-bit delayed 
image data and forming a first data voltage according to the first image value ([0075], lines 3-8)^ 
and providing the first data voltage to the corresponding data line ([0069], lines 1-8); and if the 
result value equals a second result value ([0076], lines 1-6; |Z?-a| = 1), forming a second data 
voltage in accordance with the current M-bit image data and providing the second data voltage to 
the corresponding data line (See figure 8, if the comparison is equal to one, the need for 
modulation is determined and the appropriate steps are performed for providing voltage to the 
data line). 

With respect to Claim 6, Claim 6 differs fi"om claim 1 in that claim 1 recites the 
limitation "if the result value equals a second result value, forming a second data voltage in 
accordance with the current M-bit image data and providing the second data voltage to the 
corresponding data line" whereas claim 6 recites the limitation "if the result value equals a 
second result value, selecting a second image value from a reference table in accordance with the 
P MSB £ind the N-bit delayed image data and forming a second data voltage in accordance with 
(M-Q)MSB of the second image value and Q least significant bits (LSB) of the current M-bit 
image data, and then providing the second data voltage to the corresponding data line". 

Ham teaches if the result value equals a second result value ([0076], lines 1-6; = I), 
selecting a second image value from a reference table in accordance with the P MSB and the N- 
bit delayed image data and forming a second data voltage in accordeuice with (M-Q)MSB of the 
second image value and Q least significant bits (LSB) of the current M-bit image data (the LSB 
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data are c and d of the previous and current frame respectively, where the number of bits are c = 
d'^ Q = 4 bits, thus M-Q =4 bits; the LSB data is used to determine whether modulation is 
required), and then providing the second data voltage to the corresponding data line (See figure 
8, through either normal or high-speed driving). 

With respect to Claim 11. Ham discloses a driving circuit for driving a liquid crystal 
display (See figure 6, [0064]), the liquid crystal display comprising: a liquid crystal panel 
(element 67), the liquid crystal panel comprising: a plurality of scan lines (element 66); a 
plurality of data lines (element 65); and a plurality of pixels ([0066] ; the pixel is comprised of 
elements TFT, Clc, and Vcom), each pixel is connected to a corresponding scan line and a 
corresponding data line, and each pixel has a switching device connected to the corresponding 
scan line and the corresponding data line (through the TFT). Ham teaches the driving circuit 
comprising: a scan line driving circuit for continuously providing scan voltages to the scan lines 
([0068] ; note that the gate driver sequentially generates a scanning pulse which is equivalent to 
continuously providing scan voltages to all the scan lines); an image data input terminal for 
receiving an M-bit image data (See figure 6, element 61); a bit processor (element 62) for 
extracting N most significant bits (MSB) from the M-bit image data to form an N-bit image data 
([0070]; [0072], M = 8 bits, N = 4 bits), N is smaller than M(N=4 bits < 8 bits); an image 
memory (See figure 9, element 91; [0078]; [0079], lines 6-10) for storing the N-bit image data 
and delaying the N-bit image data by a frame period ([0080], N-bit data are MSB data); a 
comparison circuit (See figure 9, element 93) for comparing P MSB of a current M-bit image 
data with the N-bit delayed image data to determine a result value; a lookup table (LUT, element 
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95; [0080]) for outputting an image value in accordance with the P MSB and the N-bit delayed 
image data (See figure 9 where the output of the LUT is outputted to the multiplexer MUX); a 
multiplexer for outputting the image value or outputting the M-bit image data in accordance with 
the result value ([0084], lines 1-5); and a data line driving circuit for forming a data voltage in 
accordance with output of the multiplexer, and providing the data voltage to the corresponding 
data line ([0086]). 

With respect to Claim 16 . Claim 1 6 differs from claim 1 1 in that claim 1 1 recites the 
limitation "a multiplexer for outputting the image value or outputting the M-bit image data in 
accordance with the result value; and a data line driving circuit for forming a data voltage in 
accordance with output of the multiplexer, and providing the data voltage to the corresponding 
data line" whereas claim 1 6 recites the limitation "a multiplexer for outputting Q least significant 
bits (LSB) of the image value or outputting Q LSB of the M-bit image data in accordance with 
the result value; and a data line driving circuit for producing a data voltage in accordance with 
output of the multiplexer and (M-Q) MSB of the image value, and providing the data voltage to 
the corresponding data line". 

Ham teaches a multiplexer for outputting Q least significant bits (LSB) of the image 
value or outputting Q LSB of the M-bit image data in accordance with the result value ([0084], 
lines 1-5; [0085], lines 11-22; the LSB data are c and d of the previous and current frame 
respectively, where the number of bits are c = d = Q - 4 bits,); and a data line driving circuit for 
producing a data voltage in accordance with output of the multiplexer and (M-Q) MSB of the 
image value, and providing the data voltage to the corresponding data line ([0086]). 
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With respect to Claims 3, 8. 13 and 18, the driving method of claims 1,6, 11 and 1 6 
respectively, Ham teaches a reference table is recorded with 2^ x 2 image data values ([0075], 
lines 6-8; See Table 7, note that N = P). 

With respect to Claims 5, 10, 15 and 20 , the driving method of claims 1,6, 11 and 16 
respectively, Ham teaches P equals N (See figure 7, note that MSB data b and a are both 4 bits). 

Claim Rejections - 35 USC § 103 

6. The foUov^ing is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claims 2. 7. 12^ and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ham (Pub. No.: US 2002/0196218 Al) as applied to claims 1,6, 11, and 16 above, and further in 
view of Ham (Pub. No.: US 2003/0107546, herein after referred to as" Ham IF'). 

With respect to Claims 2 and 7 , the driving method of claims 1 and 6, Ham does not 
teach producing a temperature compensation signal in accordance with temperature of the liquid 
crystal panel; and selecting a reference table from a plurality of tables in accordance with the 
temperature compensation signal. 
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Ham II teaches producing a temperature compensation signal in accordance with 
temperature of the hquid crystal panel (See figure J, element T; [0040], lines 6-10)\ and selecting 
a reference table from a plurality of tables in accordance with the temperature compensation 
signal ([0035], lines 18-22; [0041]; note that LUTs are reference tables). 

Ham II modifies Ham by including a temperature detector that produces a temperature 
compensation signal that is outputted to the modulator. Ham II replaces the LUTs of Ham with 
those of Ham II since Ham II teaches look up tables that incorporate compensation for high- 
speed driving and normal driving. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to produce a temperature compensation signal in accordance with the 
temperature of the liquid crystal panel and selecting a reference table from a plurality of tables in 
accordance with the temperature compensation signal, as taught by Ham II, to the driving 
method of Ham, so as to improve the quality of a moving picture (Ham 11: [0016]), 

With respect to Claims 12 and 17. The driving circuit of claims 1 1 and 1 6, Ham does not 
teach a temperature detector for detecting temperature of the liquid crystal panel, and producing 
a temperature compensation signal in accordance with temperature of the liquid crystal panel; a 
memory for storing a plurality of tables; and a selector for selecting a reference table from the 
plurality of tables stored in the memory in accordance with the temperature compensation signal, 
and transferring the selected reference table to the LUT to make the LUT output the image value 
in accordance with the selected reference table. 
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Ham II teaches a temperature detector (See figure 5, element 58; [0035], lines 17-18) for 
detecting temperature of the liquid crystal panel, and producing a temperature compensation 
signal in accordance with temperature of the liquid crystal panel (See figure J, element T; 
[0040], lines 6-10); a memory for storing a plurality of tables ([0041], the frame memory shown 
in figure 6 stores the reference tables) ; and a selector (See figure 6, element 65; [0041], lines 8- 
11]) for selecting a reference table from the plurality of tables stored in the memory in 
accordance with the temperature compensation signal. 

Ham II does not teach transferring the selected reference table to the LUT to make the 
LUT output the image value in accordance with the selected reference table. Ham II does not 
teach an intermediate process of requiring the separate selection of compensation signals due to 
temperature and driving speed because Ham II does so by having a LUT combining both aspects. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to transfer a selected reference table to the LUT to make the LUT output an 
image value in accordance with the selected reference table to the driving circuit of Ham so as to 
provide a more accurate compensation for temperature variation within the panel and higher 
display quality. 

8. Claims 4, 9, 14, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ham (Pub. No.: US 2002/0196218 Al). 



With respect to Claims 4, 9, 14, and 19, the driving method of claims 1,6, 11, and 1 6, 
Ham teaches the frame memory storing most significant bit data MSB can be set to high-order 3 
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or 4 bits, but may be set up to 5 or 6 bits if needed ([0014]). Ham teaches P MSB equals N MSB 
(See figure 7, note that MSB data b and a are both 4 bits). 

Ham does not mention that P MSB from the second extracted image data is greater than 
N MSB of the first extracted image data. 

It would have been obvious for a person of ordinary skill in the art at the time the 
invention was made to have P greater than N because Applicant has not disclosed that having P 
greater than N provides an advantage, is used for a particular purpose, or solves a stated problem. 
One of ordinary skill in the art, fiirthermore, would have expected Applicant's invention to 
perform equally well with having P equal to N because both having P equals N and P greater 
than N provide the same purpose for reducing the size of memory for high-speed driving. 

Therefore, it would have been an obvious matter of design choice to modify Ham to 
obtain the invention as specified in Claims 1,6, 11, and 16. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Donna V. Lui whose telephone number is (571) 272-4920. The 
examiner can normally be reached on Monday through Friday 8:30 a.m. - 5:00 p.m.. 

If attempts to reach the examiner by telephone are unsuccessfiil, the examiner's 
supervisor, Amr Awad can be reached on (571)272-7764. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Donna V Lui 
Examiner 
Art Unit 2629 



AMR A. AWAD 




